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T E C H N O L O G Y  I N S E R T I O N

The Value of 
Science and Technology

Beyond Full-Scale Production and Deployment
G R E G  M A N N I X

T
hroughout history, technology
advances have long proven to be
a cornerstone of combat superi-
ority. Likewise, advanced tech-
nology and equipment have

proven their worth throughout DoD as
decisive force multipliers in fighting and
winning the nation's wars and conflicts. 

Consider the advent of the automatic
rifle, precision guided weapons, as well
as modern aviation—each earned a
unique place in military history, and
each relied on leaders willing to reap the
benefits of state-of-the-art technology
while accepting the risk of venturing
down new paths.

The defense acquisition process has tra-
ditionally viewed Science and Technol-
ogy (S&T) activities to be a forerunner
throughout early programmatic phases
(i.e., concept exploration, program de-
finition and risk reduction, engineering
and manufacturing development), but
marked by sharp withdrawal upon en-
tering full-scale production.

Today's rapidly growing technologies
seemingly emerge at a rate far exceed-
ing typical weapon system life cycles,
thereby exacerbating the potential for
lost or severely delayed opportunities
for increased performance, force effec-
tiveness, and ultimate combat superi-
ority. Yet, these same opportunities are
increasingly embraced by those who
would harm our nation in the form of
increasingly emerging asymmetrical
threats. 

S&T Throughout the Life Cycle
Leveraging of Science and Technology
throughout the system's life cycle, be-
yond deployment, has traditionally oc-
curred out of necessity. Improvements
to platforms such as the B-52 Bomber,
M113 Armored Personnel Carrier, and
F/A-18 have centered on the need to
maintain these platforms as viable and
effective against modern threats, even
though they are well beyond their orig-
inally intended life cycle.

The benefits of planning and imple-
menting S&T activities throughout the

life cycle, with increased em-
phasis on post full-scale pro-
duction and deployment,
will certainly improve our
ability to transition en-
abling technologies to
specific military systems
at a much increased rate
and depth. Conversely,
it would be disadvanta-
geous to reach into S&T
only upon realization that
a deployed system's capa-
bility has degraded or is chal-
lenged by a new threat.

The Acquisition Model
Today's acquisition process (Figure 1),
established by a revised DoDD 5000.1
on Jan. 4, 2001, depicts the appli-
cation of “Technology Opportu-
nities and User Needs” through-
out Concept and Technology
Development and System De-
velopment and Demonstra-
tion,  concluding at the Mile-
stone C (MSC) production
decision.

Fully realizing the benefits
of emerging and advanced
technologies throughout a
given system's life cycle will
require planning and im-
plementing S&T activities
beyond MSC. Such an ap-
proach is illustrated in Figure
2.
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• Process entry at Milestone A,B, or C (or 
within phases) 

• Program outyear funding when it 
makes sense, but no later than 
Milestone B (unless entering at C) 

FIGURE 1. The 5000 Model
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This methodology may be
viewed as a defense system
specific path to achieving
“Continuous Quality Im-
provement”—a customer-fo-
cused means of pursuing
dramatic changes over time,
identified by Michael Bras-
sard and Diane Ritter in The
Memory Jogger.

Acquisition pro-
grams struc-

tured in this
manner are readily

supported by a host of
practical defense program

management tools highly en-
couraged in today's acquisition
environment of innovation. Note-
worthy Evolutionary Acquisition
strategies that recognize time-
phased requirements, rapid ini-

tial military capability deployment,
subsequent development, and block
upgrades will surely rely heavily upon
S&T beyond Initial Operational Capa-
bility.

Program Management Tools
EVOLUTIONARY ACQUISITION,
BLOCK UPGRADES, AND OPEN

SYSTEM DESIGN

The Deputy Secretary of Defense has
identified Evolutionary Acquisition as
“the preferred approach to satisfying op-
erational needs” in his introduction to
DoDD 5000.1, Jan. 4, 2001.

Legacy Systems and Traditional
Acquisitions
The continued effectiveness and supe-
riority of legacy systems cannot be un-
derestimated. These systems and ongo-
ing traditional developments may
certainly benefit from advanced tech-
nology well into the system's  life cycle. 

Pre-Planned Product Improvement (P3I)
and Modernization Programs have
proven to be successful techniques in
translating current technology to such

systems. A variety of techniques are
available to identify appropriate tech-
nology for P3I/Modernization Programs.
A pivotal first step may entail laboratory
or field demonstration in assessing tech-
nology readiness levels and establishing
P3I/Modernization Programs for de-
ployed systems. 

Technology Transition
Mechanisms
The Joint Warfighting S&T Plan offers
specific processes to promote the tran-
sition of innovative concepts and supe-
rior technology to the user. Foremost,
this plan recommends the pursuit of
Advanced Technology Demonstrators
(ATD), Advanced Concept Technology
Demonstrators (ACTD), and Experi-
ments to bring technology to applica-
tion. These methods make transition ef-
forts visible and often require a level of
commitment among  PMs, government
laboratories, and contractor teams.

Novel and less formal transition meth-
ods may also bear fruit. Informal efforts
may be more liberally structured in pur-
suit of technologies offering significant

This acquisition management approach
had been studied by the Australian De-
fence Organisation for procurement of
complex systems, as reported by Derek
E. Henderson and Andrew P. Gabb, in
their March 1997 article, “Using Evo-
lutionary Acquisition for Procurement
of Complex Systems.”

The U.S and Australian Evolutionary
Acquisition approaches share a com-
mon vision based on time-phased re-
quirements and block upgrades, with a

reliance on open system designs. No-
tably, DoDD 5000.2R requires that pro-
gram managers (PM) use an open sys-
tems approach to: 

• Adapt to evolving requirements and
threats.

• Accelerate transition from science and
technology into acquisition and de-
ployment.

• Maintain continued access to cutting-
edge technologies and products.

Critical to the open systems design ap-
proach is the use of modular design and
standards-based architectures accom-
panied by well defined interfaces. To fa-
cilitate technology insertion and evolu-
tionary upgrade throughout the total
system's life cycle, Michael Hanratty,
Robert Lightsey, and Arvid Larson, in
their January 1999 article, “Open Sys-
tems and the Systems Engineering
Process,” identified key tenets of open
system design processes. As open sys-
tem designs reach the warfighter, the vi-
tality of S&T beyond full-scale produc-
tion will be increasingly obvious as Block
1 hardware reaches obsolescence. 

DoD’s leveraging of Science and

Technology throughout a system's life

cycle, beyond deployment, has

traditionally occurred out of necessity.
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performance gains at the subsystem or
component level. Laboratory demon-
strations and user/field demonstrations
outside the formal ATD/ACTD structure
often become inflection points, spawn-
ing product improvement programs and
system upgrades.

Logisticians and life cycle support con-
tractors often grasp technology im-
provements out of sheer necessity in
maintaining deployed systems where
system or product components/materi-
als are no longer available for resupply.
Interaction with users and logisticians
provides invaluable insight to potential
technology gaps and corresponding
technology transition points for de-
ployed weapon systems.

Realizing the Benefits of S&T
Exploiting S&T beyond full-rate pro-
duction and deployment has consis-
tently proven invaluable to providing
our military forces superior defense ma-
teriel. Project managers may realize the
total benefits of S&T beyond full-scale
production and deployment by plan-
ning for S&T throughout the system's
life cycle and embracing management
techniques centered on evolutionary ac-
quisition, block upgrades, open systems
designs, P3I and Modification Programs,
coupled with formal and informal tech-
nology transition methods. 

EEddiittoorr''ss  NNoottee::  The author welcomes
questions or comments on this article.
Contact him at gmannix@pica.army.mil.

HORIZONTAL TECHNOLOGY INSERTION

Ammunition provides unique opportunities for Horizontal Technology In-
sertion because it continues to be reprocured throughout its life cycle,
long past its initial deployment. PM Mortars, which has the advantage of

managing an extensive ammunition family, leverages its high-volume repro-
curement program to accomplish evolutionary product improvements to
mortar ammunition.

One recent ammunition upgrade, which significantly applied S&T to
Full-Scale Production, was the 60mm High Explosive (HE) Insensitive Muni-
tions Program. This program qualified a new, developmental, insensitive
explosive (named PAX-21 after the Picatinny Arsenal site where it was
developed), to replace highly sensitive Composition B, resulting in significant
improvements in performance on DoD Insensitive Munitions standards. The
new M720A1 60mm HE round, which also incorporated a more lethal
high-fragmentation shell body and an updated version of the electronic
multi-option fuze M734A1, was type-classified in November 2001, and en-
tered production immediately.

Patricia L. Felth 
Deputy Product Manager
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FIGURE 2. S&T Activities Beyond Milestone C

GAO REPORT
RELEASED

Acquisition Workforce:
Department of Defense’s 

Plans to Address
Workforce Size and 

Structure Challenges

The General Accounting
Office (GAO), the inves-
tigative arm of Congress,

has reported to Armed Ser-
vices Committees of the Sen-
ate and House of Representa-
tives that DoD has made
progress laying a foundation
for reshaping its acquisition
workforce. 

The report (GAO-02-630),
dated April 2002, specifically
examines the reported status
of DoD’s efforts to respond to
recommendations made by
the Acquisition 2005 Task
Force. The Task Force made
a series of recommendations
to DoD in October 2000, and
on March 1, 2002, in response
to a mandate in the National
Defense Authorization Act for
Fiscal Year 2002, DoD re-
ported on its plans to imple-
ment recommendations made
by the Task Force. 

According to the GAO Report,
DoD views implementation of
many of the recommendations
as long-term efforts with spe-
cific outcomes taking years to
achieve. 

Read the entire GAO report
from the GAO Web site at
http://www.gao.gov. To view
the Acquisition 2005 Task
Force Report, go to http://
www.acq.osd.mil/yourfuture/
story.htm#reports. 




